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during the time of the immersion, which 
should not be prolonged more than ten 
minutes, and which rarely need exceed 
five minutes. The object being either 
wholly or partially to remove the Tur- 
key red dye from certain parts or places. 
As soon as that is done the cloth should 
be withdrawn from the solution of the 
oxymuriate of lime, and plunged or rinsed 
in clean water. I practise and approve 
the aforesaid plan of immersion, but any 
other plan or plans by which the cloth 
can be exposed a greater or less time to 
the action of the oxymuriate of lime, with- 
out bringing one part of the said cloth 
into contact with another, will answer 
very well. 

Lastly, After having as before direct- 
ed, rinsed or washed the cloths in clean 
water, I free them from all remains of the 
different agents or substances employed, 
by the ordinary means of washing, bran- 
ning, or soaping, as practised by calico 
printers ; and if those parts of the cloth 
that are intended to be made white, should 
still retain any red or other tinge or staiu 
injurious to the effect, in order to render 
the white complete, I clear it by 
the usual process of exposure to the air, 
or by passing the cloth through hot water, 
to which I have added as much of the solu- 
tion of oxymuriate of lime as will remove 
the said stains or tinge, without material 
injury to those parts from which the red 
dye is not intended to be removed. 

I then proceed, if other colours are to 
be applied to finish the cloths, by the or- 
dinary and well-known methods of calico 
printers ; but these ngt being necessarily 
connected with nor forming any part of 
the peculiar process or invention herein 
intended to be described, 1 purposely 
make no mention of here. 

The alwe particulars and examples are 
given for the more full explanation of the 
said invention, and the manner in which 
the same is to be performed. But the in- 
vention whereof I claim the sole and exclus- 
ive use consists in printing, stamping, 
penciling, or otherwise applying to those 
parts of the cloth which are intended to 
be either wholly, or in a greater or less 
degree deprived of their red colour, an 
acid, oxyd, neutral salt, acid salt, or me- 
tallic salt, such as is hereinbefore for that 
purpose directed, and immersing the 
whole cloth in such mixture or combina- 
tion of oxymuriate acid and water, with 
some of the alkaline salts or earths, as is 
herein directed for that purpose. 



Oh the laying out r>f Roads ; by R. L. Edpir- 
•worth, Esq. 

(From an Essay on the construction of 
Roads and Carriages.) 

The roads of Britain were probably 
made at very remote periods, from the 
immediate necessity of communication be- 
tween the places to which they lead. Be- 
fore carriages of burden were in use, lit- 
tie more was required than a path upon 
hard ground, that would bear horses. All 
marshy grounds were therefore shunned ; 
the fords of rivers were resorted to, and 
the inequality or circuit of the road was 
of much less consequence, than when car- 
riages, instead of pack-horses, began to 
be employed. 

When carriages were first employed, 
they probably were light and narrow, 
and did not require to have roads of any 
considerable breadth or firmness. And 
when roads had once been thus traced, 
indolence and habit prevented any great 
exertions to lay them out in better lines, 
or to repair them in any manner beyond 
what present convenience absolutely re- 
quired. When heavier carriages and 
greater traffic made wider and stronger 
roads necessary, the ancient track was 
pursued ; ignorance and want of concert 
in the proprietors of the ground, and, 
above all, the want of some general effec- 
tive superintending power, continued this 
wretched practice, till turnpikes were es- 
tablished. This salutary measure created 
a new and far better system of roads, and 
the obvious utility and apparent justice of 
this tax might have ensured the acquies- 
cence of the public ; but so blind are the 
people in general to their real interests, 
that to whatever is new and what- 
ever immediately requires their monev, 
they are commonly averse. In many 
places, the first turnpikes were torn 
down, and military force was neces- 
sarily called on to compel the country 
people to have practicable roads for their 
own convenience and emolument. The 
introduction of turnpikes turned the at- 
tention of gentlemen to the improvement 
of cross-roads ; but for many years, in 
most places, and in some to this very day, 
the cross-roads of England continue in a 
wretched state of repair. 

The system of following the ancient line 
of road has been so pertinaciously adher- 
ed to, that roads have been sunk many 
feet, and in some parts many yards below 
the surface of the adjacent ground ; so 
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that the stag, the hounds, and horsemen, 
have been known to leap over a loaded 
waggon, in a hollow way, without any 
obstruction from the vehicle. 

It is worth observing, that when land 
was comparatively of small value, it was 
more difficult to obtain ground for a new 
road, thanitlsat present, when a square 
yard of land costs more than would have 
purchased a perch of land in former days 
The f;ict is, general knowledge has been 
so diffused in England, that the preju 
dices of farmers and landholders have 
yielded to calculation ; they perceive that 
good roads are profitable as well as agree- 
able ; and that whatever facilitates com- 
munication increases the demand, and se- 
cures a ready price for all commodities. 
Why many roads still continue without 
alteration or repair, is a question that 
cannot easily be answered. In hilly 
countries one reason may be assigned for 
this neglect : a certain number of horses 
are absolutely necessary to raise a given 
load up the hills, and the same number of 
horses are sufficient to. drag it through the 
worst roads in i!ie intervening level ground. 
Any spot of marshy or rugged road, that 
requires a strong team to drag the car- 
riage over it, will have the same effect as 
a steep hill, in making it indiftvtent to 
ihe waggoner what the rest of the road 
might be, as he must have a certain num- 
ber of horses to get over some particu- 
lar obstruction in his way. It is not pre- 
tended, that these are the only causes 
which prevent the amendment of our 
worst roads; the system of parish repairs 
of highways is in itself sufficient to pre- 
vent improvement. 

in all countries similar systems have 
been found unpopular. One of the heavi- 
est complaints of farmers in France, at the 
revolution, arose from the oppression of 
the ct>r<vies ; and yet nothing appears more 
equitable, than that a district should keep 
its owta roads in repair. 

In fact, nothing but a general system 
fttt- all the roads of a kingdom can be ef- 
fectual ; it is in vain, that one parish re- 
pairs its roads, if its neighbours will not 
do the same ; for the neglect of any one 
patt renders the whole impassable, with- 
out a team pf sufficient strength to get 
over what has beeu neglected. 

The cross roads in France and in Ire- 
land are better thin those in England; 
because in France they are under the im- 
mediate superintendence of the govern- 
went, and in Ireland under the care of the 
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grand juries at assizes. It has been said, 
that the establishment of turnpikes caused 
the first general attempts to the improve- 
ment of roads, though this may be the 
fact, yet it is equally true, that many of 
the turnpike trusts in England have fail- 
ed ; and that many of.them are not only 
deeply in debt, but insolvent. These 
failures have arisen from various causes 1 
but one obvious defect is common to most 
of these trusts; they have borrowed, mo- 
ney from individuals to make the roads in 
the first instance ; and the interest of the 
capitals has been paid out of the tolls ; 
leaving scarcely any thing for keeping the 
roads in repair. Now to secure a fund 
for repairs, the money expended on the 
road should in no ways interfere with the 
produce of the tolls, which should be 
exclusively appropriated to improvements 
and repairs. 

To remedy these evils, commissioner* 
should be appointed resident in .London, 
with extensive powers, to whom all the 
accounts of the expenditure on roads 
should be annually sent. Here they should 
be audited in the last resort ; all proposals 
and plans for new lines of roads, and for 
improvements of old ones, should be laid 
before this board ; who should in every 
case of importance send an engineer of 
eminence, to report on the subject. En-> 
gineers thus employed should not have 
any permanent salary, but should be paid 
for each survey ; they should not be per- 
mitted to appoint a deputy, nor should 
they be paid till their report has been ex- 
amined by the commissioners. 

Particular sessions should be held in 
each county, for the local management of 
whatever concerns the roads of the coun- 
ty. At these sessions the accounts of all 
persons employed in the management of 
roads should be examined, before they 
are sent to the commissioners ; and all 
plans, proposals, and estimates for new 
roads, and alterations and repairs of oid 
ones, should here be considered, before 
they are sent to London. At these ses- 
sions acting surveyors should be appoint- 
ed. They should not be named from com- 
passion or favour ; they must be men of 
activity, much prudence, and of some 
knowledge ; and they should be changed 
from one place to another, after certain 
periods, so as to guard them against local 
temptations, iief.ire such a system cau he 
carried into effect, full and accurate maps 
of every part of the country are necessary. 
As all the counties of England tuvs betii 
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surveyed, particular road maps may be 
eas'ly made, without surveying much of 
tilt adjacent country. The bearings and 
distances of towns and bridges may be 
taken from the present maps ; hut every 
perch of the road itself should he minutely 
laid down, and its levels ascertained ; and 
this may be done at a very small ex- 
pense. 

These maps must contain every thing 
relative to the- roads, so that when any 
new line is propoced, or the alteration of 
any old oi.e, it maybe marked with apen- 
cifon the road map; thus all their hear- 
ings may be seen at once, and considered 
at leisure. A road map should be accom- 
panied by sections, representing the heights 
of lulls by perpendicular lines. 

These tines should be drawn on one side 
of the road, so as to denote the precise 
elevation of every part of the hill over 
which the road passes, not by distorted 
representations of the different levels, 
as has been frequently attempted. The 
figure of an exact section of road by any 
visible scale would convey no idea that 
could be useful : whereas vertical lines, 
with numerical figures annexed to them, 
would be perfectly intelligible. A book 
should accompany each' map, explaining 
the advantages and defects of the old roads, 
and pointing out such improvements as 
ought to be attended to in future. In this 
book the proximity of villages, mills, ma- 
nufactures, and gentlemen's teats should 
be noted, so that the general advantage 
might be attended to, in laying out a new- 
road, as far as would be compatible with 
tiie principal object of the new line. The 
book should also refer to the places where 
proper materials are to be found, with 
the ir cost at the pit, so that knowing the 
distance to which it is necessary to carry 
them, the expense of making and mending 
may be ascertained. This book should 
also contain plans and estimates of neces- 
sary sewers, drains, and bridges, the 
boundaries of parishes, the houses on each 
side of the road, and in short whatever is 
necessary to form a working plan for an 
overseer. Engraving such maps as these 
for each cajjmy, and for smaller districts, 
as elegance is not requisite,, would cost 
but a mere trifle ; and by these me;?ns, at 
a small expense, every parish and every 
surveyor might be furnished w itb a map 
of what concerned their own district. 

Beside the present convenience of such 
maps, and of books and tables connected 
with them, their utility would be durable; 
and if memorandums were kept of what 



was done from time to time, and under 
whose inspection, a laudable emulation 
might be exciied, and one general view 
of neglects and improvements would be 
within reach of the public. 

When a superintending power has been 
once established, and adequate maps, 
plans, aud sections have been procured, 
an impartial engineer should be employed 
to examine the country where auv road 
is intended to be laid out, as has been be- 
fore recommended, so that he may be 
able to accommodate the new line to local 
circumstances, without permitting partial 
and private interests to supersede public 
advantage. Temporary conveniences 
should, of course, give way to what is per* 
manent, for many roads have been made 
to deviate from their proper course, from 
the narrow-sighted policy of individuals. 

Roads. should be laid out, as nearly as 
may be, in a straight line ; but to follow, 
with this view, the mathematical axiom, 
that a straight line is the shortest that can 
be drawn between two points, will not 
succeed in making the most commodiius 
roads ; hills must be avoided, towns must 
be resorted to, and the sudden bends of 
rivers must be avoided. All these circum- 
stances must be attended to; therefore, a 
perfectly straight road cannot often be 
found of any great length. It may per- 
haps appear sutprising, that there is but 
little difference in, length between a road 
that has a gentle bend, and one that is 
in a perfectly straight line. A road ten 
mjles long, and perfectly straight, can 
scarcely be found any where ; hut if such 
a road could be found, and if it were cur- 
ved, so as to prevent the eye from seeing 
farther than a quarter of a mile of it, in 
any one place, the vfiole road would not 
be lengthened more than one hundred and 
fifty yards. It is not proposed to make 
serpentine roads merely for the entertain- 
ment of travellers; but it is intended to 
point out, that a strict adherence to a 
straight Hue is of much less consequence, 
than is usually supposed} and that it will 
be frequently advantageous to deviate 
from the direct line, to avoid inequalities 
of ground. 

It is here, that the skill of the engineer 
is to be exerted, a skill that is seldom ap- 
parent in the laying out of English roads. 

Some years since, a blind man was ad- 
vantageously employed in Yorkshire, and 
in Derbyshire, in is ring out roads in those 
hi iiy counties. "The blind man followed 
the streams, which made their way among 
the hills, and by huding out the ckortlt of 



181-3.] in Arts, Manufactures, and Agriculture. 233 



such bends of the stream as passed over 
practicable ground, he succeeded in his at- 
tempts. It is obvious, that, where the 
arc described by a road going over a hill, 
is greater than that which is described by 
a circuit, the circuit is preferable; but it 
is not known to every oversew, that with- 
in certain limits it will be less laborious 
to go round the hill, though the circuit 
should be much greater than that which 
would be made in crossing the hill. Where 
a hill has an ascent of no more than one foot 
in thirty, the thirtieth part of the whole 
■weight of the carriage, of the load, and 
of the horses, must be lifted up, whilst 
they advance tliiriy-fcot. In doing this, 
one-thirtieth pati of the whole load con- 
tinually resists the hoist.' draught; and 
in drawing a waggon of six tons weight, a 
resistance equal to the usual force of two 
horses must be exerted. 

The most sudden ascents, in the roads 
iuEngland, are usually over canal- bridges. 
It lias been proposed to make winding 
roads to these bridges ; but for this there 
is no necessity, as the expense of continu- 
ing the present inclined roads, that go 
over them, to a proper distance, caunot 
be very considerable. 

What is here said, respecting level roads, 
must not be strained to an assertion, that 
a perfectly level road is always the best 
for every species of draught. Slight and 
short alternations of rising and falling 
ground are serviceable to horses moving 
swiftly; the horses have time to rest their 
lungs, and different muscles: and of this 
experienced drivers know well bow to 
take advantage. 



On Planting Forest Trees ; oy H. Ainslic,M.D* 
of Dover-stresU 

(From the Transactions of the Society for 
the Encouragement of Arts, Manufac- 
tures, and Commerce.; 

Having determined to plant a large in- 
tack of 77 acres SO perches, part of a 
barren common long since inclosad and 
fenced round with a stone-wall six feet 
high, 1 selected 16 acres of it which were 
much exposed, and planted them, in the 
year 1S07, with 22,700 larches, 3,700 
oaks, and 2000 Scotch firs. I- expected 
these plants would break the force of the 
winds, and protect those I might plant at 
a future period. 

The remaining part of this intack I 
planted in the spring of 1808^ with 96,150 



larches, 10,300 Scotch firs, 3,400 oaks, 
1990 beech, and 1000 Spanish chesnuts. 
In the winter of the same yeir, I filled all 
the vacant spots with 10,000 larches : the 
plantation therefore contains 151,340 forest 
trees, of which 28,400 were planted in 
1S07, 112,840 in the spring of ISOi), and 
10,009 in the iollowingwinter. The cer- 
tificates I annex, refer to the 112,840 
planted in the spring of 1809, but the 
whole are included in the expression of 
their flourishing state. 

The Society will consider me as merely 
presenting them with an account of my 
having planted 112,840 forest trees upon 
61 acres in the spring of the year 1 S09 ; 
and I shall be happy if the following oh- 
serrations respecting the whole of my 
plantations for 22 years, should be though t 
de.erving of their notice. The total of 
forest trees t have planted, is 578, SGS. 

Since I hud last the honour of present- 
ing myself to the Society of Arts, &c, as 
a candidate for one of "their honorary re* 
wards to planters of forest trees, I have 
not been idle in a pursuit which has given 
me so much pleasure. Unfortunately, 
however, . I am tied down by my profes- 
sion so closely to the metropolis, that I 
have only been able to visit my plantations 
once in two years, and never in one sea- 
son to dedicate more than a week or ten 
days to their management. This time, 
short as it is, his not been thrown away, 
and as what I have done ha.* answered my 
expectations, it may meet the wishes of 
the fcociety to be made acq uainted with it; 
and 1 am the mote induced ti> submit soma. 
observations to them, because I find in their 
annual publications, many accounts of 
putting trees into the ground, but few of 
their treatment afterwards. Upon subse- 
quent treatment, however, every thing 
depends, for I a ; :ree with an old gentle- 
man who many years ago told me, that 
any fool could plant, but only a wise man 
could rear timber. The difficulties I felt 
in my lirst attempts, would have beeti 
much lessened, had I sooner had the ad- 
vantage of seeing the, excellent papers 
presented to the Society by Mr. Waisitll, 
published in their 2.d"th volume ; they ha.ve 
been invaluable to me, and cannot fail to 
prove so to all planters. 

I cannot express the mortification I felt 
in passing same large plantaiions of firs, 
in my way to and from the North of Eng- 
land hist year. Fur thirty years, I cai 
venture to say, no axe has been ucai them, 
and the ireesjuow stand disgraceful poles 



